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CYTOLOGIC CHANGES IN THE ECCRINE SWEAT GLAND IN HYPOTHYROIDISM
A PRELIMINARY REPORT*
RICHARD L. DoBsoN, M.D.t AND DONALD C. ABELE, M.D.
The general qualitative effects of thyroid
dysfunction on sweating including the hyper-
hidrosis of hyperthyroidism and the reduced
sweating in hypothyroidism are well known.
Also quantitatively, the concentration of sodium
in the sweat of patients with thyroid dysfunctions
is abnormal according to Mosely and his co-
workers (1) who found that the concentration of
sodium in the sweat was decreased in thyrotoxico-
sis and increased in myxedema.
It has been recently shown (2) that the intake
of sodium chloride affects not only the function
but also the structure of the human eccrine sweat
glands. We thought, therefore, that a cytologic
study of the sweat glands in patients with systemic
disorders in which disturbances in sweating have
been observed might reveal hitherto un-noted
anatomic alterations in the sweat gland. The
purpose of this study is to report what seems to
be a specific change in the secretory coil of the
eccrine sweat gland in hypothyroidism.
MRTn0DS
4 mm. punch biopsy specimens were obtained
from the skin of the antccubital area of 25 patients
with suspected hypothyroidism. Specimens were
fixed in Helley's fixative, serially sectioned and
stained with the PAS-McManus procedure con-
trolled with diastasc, Giemsa stain buffered to
pH 5.4, toluidine blue, pH 5 or Alcian blue.
RESULTS
Of the 25 patients from whom skin biopsy
specimens were obtained, twelve were proven to
be definitely hypothyroid on the basis of the de-
creased basal metabolic rate (BMR) and radio-
active iodine (HAl) uptake as well as subnormal
levels of circulating butanol-extractable iodine
(BET) or protein-bound iodine (PBI) (Chart I).
In 11 of 12 patients with hypothyroidism there
were similar changes in the eccrine sweat gland
which were not present in the fourteen patients
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later shown to be euthyroid. Neither were these
changes observed in any of several hundred
specimens of the skin obtained from normal in-
dividuals.
CHART I
Summary of laboratory findings in 25 patients with
suspected hypothyroidism
Normal values: PBT, 4—S jzgm. %; BET, 3.2—
6.4 pgm. %; RAT, 7.5—25% 6 hrs; 15—45% 24 hrs;
Cholesterol, 100—175 mgm. %.
In the secretory coil of the eccrine sweat gland
of patients with hypothyroidism there were
varying quantities of a peculiar particulate ma-
terial within the large, pale cells (Fig. 1). These
particles varied in size from one to several microns
in maximum diameter and were either globular
or irregularly shaped. The particles were usually
in small groups and at times surrounded small
vacuoles within the cytoplasm of the large pale
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Sehiff-positive and resisted the action of diastase.
With either toluidine blue or Giemsa stain buffered
to pH 5 the material stained a pale blue-green.
No metachromasia was seen. The material did
not stain with Alcian blue.
SUMMARY AND CONCLUSIONS
A particulate material within the large, pale
cells of the ecerine sweat gland has been observed
in 11 of 12 patients with hypothyroidism. This
material appears to be a mucoprotein. Further
chemical composition of this material as well as
its functional and diagnostic significance.
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FIG. 1. In hypothyroidism many of the large pale cells of the secretory coil contain large aggregates
of a particulate material. (PAS treated with diastase X 525).
cell. This particulate material was intensely work is necessary to determine more fully the
